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Abstract
Background: home visits and telephone calls are two often used approaches in transitional care but their differential effects
are unknown.
Objective: to examine the overall effects of a transitional care programme for discharged medical patients and the differential
effects of telephone calls only.
Design: randomised controlled trial.
Setting: a regional hospital in Hong Kong.
Participants: patients discharged from medical units ﬁtting the inclusion criteria (n = 610) were randomly assigned to: control
(‘control’, n= 210), home visits with calls (‘home’, n= 196) and calls only (‘call’, n= 204).
Intervention: the home groups received alternative home visits and calls and the call groups calls only for 4 weeks. The
control group received two placebo calls. The nurse case manager was supported by nursing students in delivering the interven-
tions.
Results: the home visit group (after 4 weeks 10.7%, after 12 weeks 21.4%) and the call group (11.8, 20.6%) had lower
readmission rates than the control group (17.6, 25.7%). Signiﬁcance differences were detected in intention-to-treat (ITT)
analysis for the home and intervention group (home and call combined) at 4 weeks. In the per-protocol analysis (PPA) results,
signiﬁcant differences were found in all groups at 4 weeks. There was signiﬁcant improvement in quality of life, self-efﬁcacy
and satisfaction in both ITT and PPA for the study groups.
Conclusions: this study has found that bundled interventions involving both home visits and calls are more effective in redu-
cing readmissions. Many of the transitional care programmes use all-qualiﬁed nurses, and this study reveals that a mixed skills
model seems to bring about positive effects as well.
Keywords: transitional discharge support, hospital readmissions, home visits, telephone calls, older people
Introduction
In the last two decades, many studies have been conducted
to test the effects of transitional discharge support. The main
outcome variable of interest is hospital readmission. Other
outcome measures such as quality of life and patient satisfac-
tion have also been examined. Results of these transitional
care programmes are mixed, partly due to their diverse and
heterogeneous approaches, which make it difﬁcult to draw
ﬁrm conclusions [1, 2]. In his systematic review, Scott [3]
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categorised the intervention approaches into single compo-
nent and integrated multicomponent interventions. In the
single intervention category, only educational interventions
with self-management approaches, post-discharge home
visits and telephone follow-up were found to have signiﬁcant
effects on readmissions. As for the multicomponent inter-
ventions, those that assessed discharge needs, enhanced pati-
ent education and counseling, and conducted early follow-up
of high-risk patients had signiﬁcantly reduced use of hospital
services. One might question whether more means better for
the multicomponent programmes. Drewes et al. [4] con-
ducted a systematic review including meta-regression ana-
lyses, ﬁnding that the number of components of chronic
disease management had no association with the outcomes.
Another systematic review could not identify a discrete
single or bundled intervention that could reliably reduce
rehospitalisations [5].
We know that many of the transitional discharge support
programmes that reported positive outcomes are bundled with
a combination of components, including patient assessment,
and care management with an emphasis on patient education
and self-empowerment. The nurse supported by a multidiscip-
linary team is usually the key person in these programmes, and
home visits and telephone calls are the two most common
approaches of care delivery [2, 3, 6, 7]. We do not know
whether there is a differential effect between telephone calls
and home visits within the bundled interventions. This study
was therefore launched to examine the overall effects of a tran-
sitional care programme among a group of discharged patients
with chronic diseases, and included a telephone call group only
in order to examine its differential effects.
Methods
Study design
This was a randomised controlled trial with three groups.
The intervention group had two arms, one receiving both
home visits and telephone calls and the other receiving tele-
phone calls only. The control group received placebo calls.
All groups received usual care, which involved basic health
advice, medication instructions and arrangements for out-
patient follow-up.
Setting and subjects
The study took place in the medical department of an acute
general hospital with 1700 beds in Hong Kong during the
period from August 2010 to June 2012. We estimated the
sample size based on a previous study using a similar transi-
tional care programme for general medical patients, which
resulted in a 21.7% improvement in their readmission rate
[7]. A sample size of 182 for each group would be needed
for a power of 80% and a 5% level of signiﬁcance.
The random assignment was computer generated, placed
in sealed envelopes and opened sequentially at the time of
randomisation. After a subject was successfully recruited, the
research assistant would call the site investigator, who had no
knowledge of the identity of the subject, for random assi-
gnment. A total of 708 subjects were assessed for eligibility
and 98 were excluded from the randomisation for various
reasons (see Figure 1). The subject inclusion criteria were: (i)
a primary diagnosis related to respiratory, diabetic, cardiac
and renal conditions, (ii) MMSE >20, (iii) ability to speak
Cantonese, (iv) living within the service area and (v) can be
contacted by phone. The exclusion criteria were: (i) dis-
charged to assisted care facilities, (ii) being followed up by an
immediate designated disease management programme after
discharge, (iii) inability to communicate and (iv) discharged
for end-of-life care. This study targeted patients with chronic
conditions because evidence suggested that they have post-
discharge needs [6, 8] and the four chronic conditions selected
were those that are most prevalent in this study population [8].
Placebo calls for the control group
The control group received two placebo calls which were
social calls made by a research assistant not involved in data
collection (see Supplementary data available in Age and Ageing
online, Appendix 1 for the call protocol).
Intervention
The intervention programme included a pre-discharge as-
sessment and a 4-week post-discharge follow-up involving
two home visits (Weeks 1 and 3) and two phone calls (Weeks
2 and 4). In each of the structured event, the nurse case
manager (NCM) would conduct assessment and intervention
based on the Omaha System [9] which addressed patients’
needs in the domains of environment, psychosocial, physio-
logical and health-related behaviour. Studies have shown the
beneﬁts of a comprehensive approach of post-discharge
support among patients with chronic conditions [2, 3, 6, 8].
The home visits, telephone calls and referrals were governed
by protocols to ensure a consistent approach of care delivery.
The NCM was assisted by trained nursing students to
provide part of the interventions. A previous study has
shown that the use of trained volunteers to support NCMs
in providing post-discharge care brought about positive
effects [7]. The design of the programmes was based on the
4 Cs model proposed by Wong et al. [7]. The 4 Cs represent
comprehensiveness, continuity, collaboration and coordin-
ation, which are key features that have proved to be effective
for transitional care [2, 6, 7]. Comprehensiveness involves a
holistic assessment of the patient’s condition by the NCM.
Continuity refers to regular, active and sustained follow-up
care provided weekly. Collaboration is the partnering with the
geriatrician to address patients’ needs, such as medication or
treatment plan review. The NCM set mutual goals with the
patients so that they would take up an active role in managing
one’s own health. The coordination of different efforts was
facilitated by the NCM. The intervention arrangement is as
follows (see Supplementary data available in Age and Ageing
online, Appendix 1 for the intervention protocols).
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Before patients were discharged, the NCM would conduct a
pre-discharge assessment based on the Omaha System.
Post-discharge
The NCM applied the Omaha System to assess, intervene
and implement the transitional care programme constructed
with the same design for the home and call groups. Patients
of the two intervention arms received the same quantity
dose, weekly for 4 weeks, but the mode of delivery varied.
Home visit group. First week: the NCM conducted a home visit
accompanied by nursing students; second week: the NCM
made a telephone call; third week: the nursing students conduc-
ted a home visit; fourth week: the NCMmade the closing call.
Call group. First week: the NCM made a telephone call;
second week: the NCM called, or supervised nursing stu-
dents making a telephone call; third week: the nursing stu-
dents made a telephone call; fourth week: the NCM made
the closing call.
The intervention period was 4 weeks because previous
studies have shown that this duration is adequate for the
dose–response to take effect [7, 10]. For the details of the
preparation of the service providers, see Supplementary data
available in Age and Ageing online, Appendix 2.
Data collection
Data were collected at the time of discharge (O1), at 4 weeks
after discharge when the intervention programme was com-
pleted (O2) and at 12 weeks (O3). The research assistants were
trained and the inter-rater reliability ranged from 0.930 to 0.982
for the different instruments. Five percent of the data was
selected for independent review to ensure data quality.
Measures
Baseline data
The baseline demographic and clinical data was collected at
O1. The demographic data, age, gender, marital status, education,
work status, accommodation, ﬁnancial status and care-taking support,
were collected from the interviews. The clinical data, MMSE,
ADL, disease type and length of stay, were collected from pre-
discharge documentation and patient charts. The entire set
of baseline measures was validated and its reliability con-
ﬁrmed in previous studies [7].
Figure 1. Flow chart of subject progress through the phases of randomisation.
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The readmission data were captured at 28 days (4 weeks) and
84 days (12 weeks) post-discharge, respectively, to detect the
immediate and sustained effects of the intervention. The
data were extracted from the hospital information systems.
Data on secondary outcomes
The data at O1 were collected at randomisation in the hos-
pital and the O2 and O3 data were collected at patients’
home. The outcomes included quality of life, self-efﬁcacy
and satisfaction. We measured quality of life using the MOS
36-item Short Form Health Survey (SF-36) [11]. The Hong
Kong Chinese version was tested for its conceptual equiva-
lence, with an overall Cronbach’s alpha coefﬁcient of 0.70
[12]. Self-efﬁcacy was measured by the short version Chronic
Disease Self-Efﬁcacy Scale [13] with the construct validity
and reliability (ICC = 0.91) of the translated Chinese version
conﬁrmed [14]. Satisfaction with care was measured using a
15-item questionnaire with conﬁrmed validity and a test–
retest reliability of 0.87 [7].
Data analysis
Baseline data among groups were examined by descriptive
statistics, as recommended in the latest CONSORT guide-
lines [15]. Readmission rates among groups were compared
using the logistic regression model by controlling the vari-
ables that were found to have signiﬁcant association with
hospital readmissions at univariate analysis (P < 0.05).
Repeated measures analysis of covariance (ANCOVA) was
executed to investigate differences in quality of life, self-
efﬁcacy over time and satisfaction in the post-intervention
period among groups. The analyses were conducted on an
intention-to-treat (ITT) basis with the signiﬁcance levels set
at P < 0.05. Missing data were replaced by row mean
methods based on individual scores [16].
Results
Baseline demographic and clinical data
There were 47.5% males and 52.5% females receiving no
education (31.1%) or below primary level (45.2%). The
median age was 76.5 and 96.5% were not in employment;
49.2% took care of themselves, whereas 32.1 and 10.8%, re-
spectively, had their spouses and children taking care of
them; 46.1% of the subjects had more than one disease type.
The median length of hospital stay was 3 days. The median
MMSE and ADL were 25 and 20, respectively (Table 1, see
Supplementary data available in Age and Ageing online,
Appendix 3).
Readmission rates
The comparison of readmission rates using the logistic re-
gression model adjusted by age and marital status is displayed
in Table 1. The home visit group (10.7%, OR = 0.541,
P= 0.041) had a signiﬁcantly lower readmission rate than the
control group (17.6%) but no signiﬁcant difference was
found in the call group (11.8%, OR = 0.624, P = 0.103) at 4
weeks. There was a signiﬁcantly lower readmission rate of the
intervention group (home and call combined) (11.3%,
OR = 0.583, P = 0.028) when compared with the control
group at 4 weeks. At 12 weeks, there was no difference
between home/call and the control group (home 21.4%, call
20.6%, control group 25.7%).
Quality of life
Five of the eight domains in the SF36 measure showed signiﬁ-
cant differences among the three groups over time with O1
adjusted. They included physical functioning (F= 4.78,
P= 0.009), role physical (F= 5.54, P= 0.004), vitality
(F= 4.54, P= 0.011), social functioning (F= 7.89, P< 0.001)
and mental health (F= 9.98, P< 0.001). However, only phys-
ical functioning (F= 4.13, P= 0.017) had signiﬁcant group ×
time interaction effects (Table 1, see Supplementary data avail-
able inAge and Ageing online, Appendix 4).
Self-efficacy and satisfaction
There was signiﬁcant improvement in self-efﬁcacy among
the groups over time (F= 6.15, P= 0.002), but the inter-
action effect between group and time was not signiﬁcant. As
for satisfaction, the intervention groups had signiﬁcantly
higher satisfaction scores than the control group at O2
(F= 76.99, P < 0.001) (Table 1, see Supplementary data
available in Age and Ageing online, Appendix 4).
Sensitivity analysis
We compared the ITT results with the per-protocol analysis
(PPA) results for consistency. The trend of readmission rates
was the same in both analyses, but unlike with the ITT, sig-
niﬁcant differences were detected in PPA analysis for home
(5.7%, OR = 0.299, P = 0.002), call (7.3%, OR = 0.396,
P= 0.009) and intervention (home and call combined) group
(6.5%, OR = 0.347, P < 0.001) when compared with control
(16.3%) at 4 weeks. At 12 weeks, signiﬁcance difference was
detected in the intervention group only (16.4%, OR = 0.611,
P= 0.029 versus control 24.2%). As for quality of life,
self-efﬁcacy and satisfaction, results in ITT and PPA were
similar.
Discussion
This study provides evidence to ﬁll the knowledge gap in re-
search on transitional discharge care, in two aspects. First,
this study has detected the difference between the effective-
ness of home visits with calls and that of telephone calls only
in a bundled intervention programme. Secondly, this study
initiated a transitional model of care that uses a skill mix,
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involving nursing students to support the nurse case
manager. The use of assistants to support qualiﬁed providers
is becoming more popular in healthcare delivery models, but
there are few studies testing the effectiveness of the skill mix
in transitional care.
Similar to our study (OR = 0.58, CI: 0.36–0.94), a system-
atic analysis revealed that groups with post-discharge support
involving combined home visits and calls were less likely to
be readmitted (RR= 0.75, CI: 0.64–0.88) [2]. Another system-
atic review showed no signiﬁcant beneﬁt of telephone support
only (RR= 0.95, CI: 0.89–1.02) [17] and this concurs with our
ﬁnding (OR= 0.62, CI: 0.35–1.10). Mere telephone calls are
not potent enough to control readmission at a signiﬁcant level
[1, 17], whereas previous studies [18, 19] have shown that home
visits alone are not effective in controlling readmissions and
can be costly [20]. As conﬁrmed in this study, the combination
of home visits and calls tends to bring about signiﬁcant effects
not only in readmissions, but also quality of life [4, 7, 21], self-
efﬁcacy [7] and satisfaction [7, 22].
This study initiated a transitional model of care that used
a skill mix with the nursing students supporting the nurse
case managers. In the contemporary healthcare system facing
resource constraints, the redesigning of the healthcare model
to incorporate different skill mixes is advocated [23]. Support
workers could help qualiﬁed health workers in the form of
job substitution, by implementing some of the work requir-
ing less competence but working towards the goals pre-
scribed by professionals [23]. Well-trained care assistants
allow qualiﬁed nurses to focus primarily on work that specif-
ically requires the skill set of a registered nurse, such as as-
sessment, prescription of intervention plan and case
management [24, 25]. A systematic review revealed that
support from a stroke liaison worker in the form of a health-
care worker or a volunteer had no effects on health outcomes
[26]. Another study, on the other hand, found that trained
volunteers were effective to support the nurse case manager
to reduce hospital readmissions and enhance quality of life
[7]. There is little empirical evidence to demonstrate the
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 1 Logistic model on readmission rates
Readmitted No readmission Walda P-value OR 95% CI
n (%) n (%)
Within 28 days post-discharge 5.00 0.082
Controlb 37 (17.6) 173 (82.4) 1
Home 21 (10.7) 175 (89.3) 4.19 0.041* 0.541 (0.301–0.974)
Call 24 (11.8) 180 (88.2) 2.66 0.103 0.624 (0.354–1.100)
Age (mean, SD) 79.0 (6.9) 75.7 (7.1) 7.748 0.005** 1.056 (1.016–1.097)
Marital status 4.876 0.181
Singleb 2 (15.4) 11 (84.6) 1
Married 35 (9.5) 333 (90.5) 0.195 0.659 0.701 (0.145–3.388)
Divorced 3 (15.0) 17 (85.0) 0.000 0.991 0.989 (0.137–7.143)
Widow 42 (20.1) 167 (79.9) 0.088 0.767 1.267 (0.264–6.078)
Controlb 37 (17.6) 173 (82.4) 1
Intervention (Home and Call) 45 (11.3) 355 (88.7) 4.84 0.028* 0.583 (0.360–0.943)
Age (mean, SD) 79.0 (6.9) 75.7 (7.1) 7.599 0.006**
Marital status 5.046 0.168
Singleb 2 (15.4) 11 (84.6) 1
Married 35 (9.5) 333 (90.5) 0.184 0.668 0.709 (0.147–3.422)
Divorced 3 (15.0) 17 (85.0) 0.000 0.993 0.992 (0.137–7.154)
Widow 42 (20.1) 167 (79.9) 0.103 0.748 1.292 (0.270–6.180)
Within 84 days post-discharge 1.78 0.411
Controlb 54 (25.7) 156 (74.3) 1
Home 42 (21.4) 154 (78.6) 1.10 0.294 0.778 (0.486–1.244)
Call 42 (20.6) 162 (79.4) 1.45 0.228 0.749 (0.469–1.198)
Age (mean, SD) 78.1 (7.3) 75.6 (7.0) 6.383 0.012* 1.040 (1.009–1.071)
Marital status 6.177 0.103
Single 3 (23.1) 10 (76.9)
Married 65 (17.7) 303 (82.3) 0.073 0.787 0.832 (0.219–3.165)
Divorced 5 (25.0) 15 (75.0) 0.030 0.864 1.157 (0.220–6.074)
Widow 65 (31.1) 144 (68.9) 0.274 0.601 1.429 (0.375–5.450)
Controlb 54 (25.7) 156 (74.3) 1
Intervention (Home and Call) 84 (21.0) 316 (79.0) 1.76 0.185 0.763 (0.512–1.138)
Age (mean, SD) 78.1 (7.3) 75.6 (7.0) 6.501 0.011* 1.040 (1.009–1.072)
Marital status 6.159 0.104
Single 3 (23.1) 10 (76.9) 1
Married 65 (17.7) 303 (82.3) 0.075 0.784 0.830 (0.218–3.155)
Divorced 5 (25.0) 15 (75.0) 0.029 0.864 1.156 (0.220–6.073)
Widow 65 (31.1) 144 (68.9) 0.266 0.606 1.422 (0.374–5.411)
aLogistic regression adjusted by age and marital status.
bAs reference point: OR, odds ratio; *significant at P < 0.05; **significant at P < 0.01.
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effectiveness of skill mix in post-discharge care [25] and this
study adds to the literature.
Limitations
This study was conducted among patients with chronic dis-
eases in a regional hospital in Hong Kong and results may
not be able to be generalised to patients in other places. This
study is an outcome research and has no data to inform
which part of the intervention process that brings about the
effects. This study has not included a cost analysis to link the
utilisation outcome with cost.
Conclusion
This study has conﬁrmed the effects of transitional discharge
care on patients with chronic illnesses. It is the ﬁrst to reveal
that telephone calls alone may not be sufﬁcient to bring
about signiﬁcant reductions in readmissions. Bundled inter-
ventions involving both home visits and calls are more bene-
ﬁcial for patients after discharge. Many of the transitional
care programmes use all-qualiﬁed nurses, and this study
reveals that a mixed skills model seems to produce positive
effects as well.
Key points
• Home visits and telephone calls are two common
approaches used in transitional care but their differential
effects are unknown.
• In a system facing resource constraints, skill mix using
support workers to assist qualiﬁed health professionals is
advocated.
• This study has conﬁrmed the effects of using bundled
interventions involving both home visits and telephone
calls.
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Abstract
Background: UK care home residents are often poorly served by existing healthcare arrangements. Published descriptions of
residents’ health status have been limited by lack of detail and use of data derived from surveys drawn from social, rather than
health, care records.
Aim: to describe in detail the health status and healthcare resource use of UK care home residents
Design and setting: a 180-day longitudinal cohort study of 227 residents across 11 UK care homes, 5 nursing and 6 residen-
tial, selected to be representative for nursing/residential status and dementia registration.
Method: Barthel index (BI), Mini-mental state examination (MMSE), Neuropsychiatric index (NPI), Mini-nutritional index
(MNA), EuroQoL-5D (EQ-5D), 12-item General Health Questionnaire (GHQ-12), diagnoses and medications were recorded
at baseline and BI, NPI, GHQ-12 and EQ-5D at follow-up after 180 days. National Health Service (NHS) resource use data
were collected from databases of local healthcare providers.
Results: out of a total of 323, 227 residents were recruited. The median BI was 9 (IQR: 2.5–15.5), MMSE 13 (4–22) and
number of medications 8 (5.5–10.5). The mean number of diagnoses per resident was 6.2 (SD: 4). Thirty per cent were mal-
nourished, 66% had evidence of behavioural disturbance. Residents had contact with the NHS on average once per month.
Conclusion: residents from both residential and nursing settings are dependent, cognitively impaired, have mild frequent
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